A case of unusual anatomical variation of the jugular foramen (JF) with doubled posterior condylar canal (PCC) is reported. According to the presence of bridging, the JF can be defined as Type I (one septation, two compartments) on the right side and Type IV (three septations, four compartments) on the left side. The dome of the jugular fossa is present on the right, absent on the left. The jugular foramen shows a canal-like structure with an external and an internal opening. The lengths of the longest and widest axes of the JFs are measured as 21.93 x 16.56 mm on the right and 16.75 x 15.14 mm on the left side. The right JF is larger. The PCC is doubled on the right side and there is only one on the left side. It is essential not only to know compartments per se but also to know the structures passing through the compartments, in order to achieve desired surgical outcomes and avoid complications. 
INTRODUCTION
The jugular foramen (JF) is one of the important foramina of the skull base. The ninth, tenth, and eleventh cranial nerves and the majority of the venous blood drained from the cranial cavity courses through this foramen (Athavale, 2010) . It is difficult to conceptualize because it varies in size and shape in different crania, from side to side in the same cranium, and from its intracranial to extracranial end in the same foramen, and because of its complex irregular shape, its curved course, its formation by two bones, and the numerous nerves and venous channels that pass through it. The difficulties in exposing this foramen are created by its deep location and the surrounding structures, such as the carotid artery anteriorly, the facial nerve laterally, the hypoglossal nerve medially, and the vertebral artery inferiorly, all of which block access to the foramen and require careful management (Rhoton, 2000) . Attempts at skull base surgery in the JF region have underscored the anatomic complexities of this region (Van Loveren et al., 1986; Kveton & Cooper, 1988) . Knowledge of complex anatomy and anatomic variability is, thus, crucial in determining surgical outcomes (Athavale) .
The goal of this report is to delineate an unusual morphology and bridging pattern of the JFs and emphasize the importance of surgery of lesions involving this area.
CASE REPORT
During osteology demonstration classes for medical undergraduates, right and left jugular foramina were found to be different from each other in the dry skull of a 40-year-oldfemale.
According to the presence of bridging, we defined JF tip I on the right side (one septation, two compartments) and Type IV on the left side (three septations, four compartments). The dome of the jugular fossa was present on the right, absent on the left. We observed the canal-like structure of the JF with an external and an internal opening. The lengths of the longest and widest axis of the JFs were measured as 21.93 x 16.56 mm on the right and 16.75 x 15.14 mm on the left side. The right JF was larger than the left one. The posterior condylar canal was doubled on the right side and there was only one on the left side of our case (Fig. 1 ).
DISCUSSION
Hovelaque in 1934 was probably the first to describe the compartmentation of the foramen (Rhoton & Buza, 1975; Van Loveren et al.) . Since then, there has been a continuing debate over the number of compartments and the structures Faculty of Medicine, Department of Anatomy, Atatürk University, Erzurum, Turkey. passing through them. Several studies-osteologic (Hatiboglu & Anil, 1992) , microdissection (Tekdemir et al., 2001) , and radiologic (Tekdemir et al., 1998) -have come forth with varied results. This has compounded the confusion further (Athavale).
There is also no agreement on the terminology about the compartmentalization of the JF (Tekdemir et al., 2001) . Hovelacque has been credited with classifying the JF into two compartments as anteromedial and posterolateral (Van Loveren et al.) . Classically, the smaller anteromedial neural compartment is called the pars nervosa, which contains the ninth cranial nerve, and the larger posterolateral vascular compartment is called pars vascularis, which contains the jugular bulb and the tenth and eleventh cranial nerves (Rhoton & Buza, 1975) . However, Shapiro (1972) also described a third compartment containing the inferior petrosal sinus, which was located at the most medial portion of the JF. Recently, Katsuta et al. (1997) redefined the compartments of the JF and classified the petrosal part, intrajugular part, and sigmoid part according to the structures which passed through the JF. The intrajugular or neural part through which the glossopharyngeal, vagus and accessory nerves run was located between the sigmoid and petrosal parts at the region of the intrajugular processes of the temporal and occipital bones. We hold that Katsuta et al.' s definitions of the JF compartments are more dependable and explanatory than previous ones (Tekdemir et al., 2001 ).
In our case, the right JF was divided into two compartments by the intrajugular process; the anterior and the posterior were consistent with Hovelacque, but the left one was an unusual variation as follows: the JF was completely divided into four compartments by a bony septum: the anteromedial, the anterolateral, the middle and the posterior. Unlike earlier cases, this case was defined as Type IV bridging, where respective processes failed to meet and, instead, atypical fusion of processes took place (e.g., the anterior occipital process meets the posterior petrous process), forming atypical compartments (Athavale). The petrosal part described by Katsuda et al. was divided into two compartments: the anteromedial containing the inferior petrosal sinus, and the anterolateral containing the ninth cranial nerve. The middle or intrajugular was located between the sigmoid and petrosal parts. The posterior or sigmoid part lay posterolaterally.
As far as jugular foramina are concerned, asymmetry is seen in two-thirds of cases, with the right JF reported as being larger (Idowu, 2004) . The purpose of this asymmetry still remains unclear (Wysocki et al., 2006) . The right JF was greater than the left in our case as well.
The differences in size of the right and the left jugular veins are reflected in the differences between the jugular foramina. It might be expected that the right foramen would usually be larger than the left, since the superior sagittal sinus is usually described as draining into the right transverse sinus (Hatiboglu & Anil). Berge & Bergman (2001) found that the posterior condylar canal was doubled in six of the 144 patent foramina (4%) and tripled in one case (<1%). In our case, the posterior condylar canal (PCC) was doubled on the right side and there was only one on the left side.
Studies have reached different conclusions, probably for two reasons. First, the anatomy of the JF shows great variation from person to person. Second, dissection of the foramen is a destructive process in which the structures remaining cannot be related to the structures that have been removed (Rubinstein et al., 1995) .
Different pathologic conditions involve the JF and may result in lower CN deficits (Ramina et al., 2005) . Lower cranial nerve deficits leading to dysphagia, breathing difficulty, hoarseness, and pneumonia due to aspiration are potential dangerous problems (Mattos et al., 2004) . Understanding the relationship of the compartments of the JF to the lower CN is essential if neural preservation is desired. The surgical anatomy of the JF and its contents is complex. Therefore, an excellent knowledge of its variations and the relationships between its neurovascular structures is critical when surgically approaching this complex area, in order to maximize the surgical outcome and decrease postoperative complications when treating the pathology of this region (Keles et al., 2009) .
The factors playing a role in shaping the structure of the JF and the structures passing through the foramen may change; therefore, it is essential not only to know compartments per se but also to know the structures passing through the compartments, in order to achieve desired surgical outcomes and avoid complications.
